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TABLE A16.-Complications developing in the postoperative period 
in patients undergoing abdominal operations 

GtWUD CZLBeS 

Smoken ______.___.......... 300 

Linbt Smok m-8 . . . . . . 180 
Nmamokcm ._.._.._........ 66 

Percent 
chest 
clear 

41.1 

68.4 

92.3 
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PCk-Cmt 
p"eaunmdOnir 
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63.0 3.3 58.3 

27.1 3.9 31.6 

6.0 1.3 7.6 

Smokcra _. _. __. . . 23 
Light Sm 0 k em . . . . . . . . . . . 62 
Nonsmokers . _.. . ._. . . . 518 

Souscz: Morton. H. J. V. (172) 

60.9 39.1 43.5 17.4 

77.5 202 1.6 22.5 

88.8 8.1 3.1 112 

TABLE A17.--Arterial ozygen saturation before and after operation 

Arterial oxygen saturation (percentage) 

1 94 93 94 . . 
2 94 93 94 . . 

N  onsmokers 94 . . . . . . 3 96 93 
4 93 90 04 . . 
6 94 90 93 . . 

6 95 91 89 91 
I 92 89 81 89 

S mokem 89 . _ . . . . . . . . . . . 8 91 83 86 
9 93 91 88 92 

10 90 87 88 92 

SOURCE: Morton. A. (17P). 
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Chapter 4 
Cancer 

Source: 1971 Amcart, Chapter 4, pages 231 - 384. 
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INTRODUCTION 

During the early years of this century, a number of pathologists 
and clinicians reported a dramatic increase in the incidence of lung 
cancer. Autopsy studies and studies of lung cancer death rates re- 
vealed a significant increase beginning prior to World War I and 
continuing during the ensuing years. This epidemic of lung cancer 
continues to the present day, with nearly GO,000 deaths expected 
from this disease in the United States during 1970. 

Beginning in the 1920’s, a number of reports appeared which 
suggested a relationship between lung cancer and tobacco smoking 
(2, 30.3 , 278). Since that time, many clinical and epidemiological 
studies have been published which confirm this relationship. The 
19G-l Report (-391) contains a thorough review and analysis of the 
data available at that time as well as an excellent discussion of the 
considerations necessary for their evaluation. 

Xajor epidemiological studies have demonstrated that smokers 
have greatly increased risks of dying from lung cancer compared 
to nonsmokers. An increased risk of lung cancer has been found 
for every type of smoking habit investigated, but two character- 
istics of the risk are particularly evident: The risk is much greater 
for cigarette smokers than for smokers of pipes and cigars, and 
among cigarette smokers a dose relationship exists. That is, the 
more one smokes, as. measured by total pack-years of smoking, 
present level of smoking, degree of inhalation, or age at start of 
smoking, the greater is the risk. It has also been shown that the 
risk of lung cancer among ex-smokers decreases with time almost 
to the Ievel of nonsmokers; the time required is dependent on the 
degree of exposure prior to cessation. 

Pathologists have found that the squamous cell or epidermoid 
form of Iung cancer is the most prevalent one in cigarette smoking 
populations and that this form accounts for a major portion of 
the rise in lung cancer deaths (15~). Such studies have also indi- 
cated 3 lower prevalence among smokers for oat-cell and adeno- 
carcinomas of the lung than for the squamous form, but in most 
studies a higher frequency of these tumors is found among smokers 
than among nonsmokers. 

Smoking has been implicated in the deveropment of other types 
of cancer in humans. Among these is cancer of the larynx. A num- 
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her of epidemiological studies have demonstrated increased mar- 
talitY rates for laryngeal cancer in smokers, particularly cigarette 
smokers, compared with nonsmokers. Autopsy studies have re- 
vealed that a clear dose-relationship exists between smoking and 
the development of cellular changes in the larynx, including carci- 
noma in situ. 

Cancers of the mouth and oropharynx have been found to be 
more common among users of all types of tobacco than among 
abstainers. Although smoking is a definite risk factor in the de- 
velopment of malignant lesions of the oral cavity and pharynx, its 
relative contribution in conjunction with other factors such as poor 
nutrition and alcohol consumption has not been fully clarified. 

Similarly, although smokers are more likely to develop carci. 
noma of the esophagus than nonsmokers, the relative additional 
contribution of smoking in conjunction with nutritional factors 
and alcohol consumption requires clarification. 

Smokers have been found to be more at risk for the development 
of cancer of the urinary bladder than are nonsmokers, and there 
is evidence to suggest that some smoking-induced abnormal meta- 
bolic product or abnormal concentration of a metabolic product 
may be responsible for this increased risk. In addition, cancer of 
the kidney is apparently more common in smokers than in non- 
smokers, but the epidemiologic evidence for this relationship is 
not as definite as for bladder cancer. 

Epidemiological studies have indicated an association between 
smoking and cancer of the pancreas. The significance of this rela- 
tionship is unclear at this time. 

Experimental studies have demonstrated the carcinogenicity of 
the condensate of tobacco smoke, or “tar.” This material, when 
painted on the skin of animals, leads to the development of squam- 
ous cell tumors of the skin. Researchers have shown that this 
condensate contains substances known as carcinogens, capable of 
inducing cancers. Among these carcinogens are several chemicals 
which have been identified as tumor initiators, that is, compounds 
which initiate changes in target cells and also tumor promoters, 
or compounds which promote the neoplastic development of initi- 
ated cells. Other, as yet unidentified, factors are presumably also 
involved because the sum of the carcinogenic effects of the known 
agents does not equal that of cigarette smoke condensate. 

Numerous experiments have been performed in which whole 
cigarette smoke, filtered smoke, or certain constituents of smoke, 
such as the “tar,” are administered by varying methods to animals 
or to tissue and cell cultures in order to investigate the neoplastic- 
inducing properties of cigarette smoke. Particular difficulty has 
been encountered in experiments which have attempted to deliver 



whole cigarette smoke to the larynx and into the lungs of experi- 
mental animals, This has resulted in the use of other methods such 
as the implanting of pellets containing suspected carcinogens and 
the instilling into the trachea of suspected carcinogens as such, or 
adsorbed onto tine inert particulate matter as a carrier. The dif- 
ficulty with the inhalation studies has been twofold. First, the 
animals, particularly the smaller species such as the rat, frequently 
die from the acute toxic effects of the nicotine and carbon monoxide 
in the tobacco smoke. Second, the upper respiratory tract of experi- 
mental animals, particularly the nose, is much different from anal- 
ogous human structures, resulting in a more efficient filtration of 
smoke in the upper respiratory tract. Nevertheless, in rodents and 
canines, progressive changes apparently indicative of ultimate neo- 
plastic transformation have been identified in the respiratory tract. 

Recently, two studies in different species and in different target 
organs have been reported concerning the development of early in- 
vasive cancer following the prolonged inhalation of cigarette smoke; 
Auerbach and his coworkers (11) trained dogs to inhale cigarette‘. 
smoke through a tracheostoma. After approximately 29 months of 
daily exposure, these investigators found a number of cancers of 
the lung. 

Dontenwill (76) in the second of these two studies, exposed ham- 
sters to the passive inhalation of cigarette smoke over varying and 
prolonged periods of time. He observed the deveIopment of pre- 
malignant changes and, ultimately, invasive squamous cell cancer 
of the larynx. 

LUNG CANCER 

Cancer of the lung in the United States accounted for 45,383 
deaths among males and 9,023 deaths among females in 1967 (289). 
It is presently estimated that approximately 60,000 people will die 
of lung cancer during 1970. 

The alarming epidemic of lung cancer is a relatively recent 
phenomenon. Death rates for lung cancer (ICD Codes 162, 163) 
rose from 5.6 (per 100,000 resident population per year) in 1939 
to 27.5 in 1967 (289, 290). This rapid increase followed the in- 
creased use of cigarettes among the United States population. The 
increase has occurred principally among males, although more re- 
cently females have shown a similar rising pattern. 

The converging evidence for the conclusion that cigarette smok- 
ing is the major cause of lung cancer is derived from varied types 
of research including epidemiological, pathological, and laboratory 
investigations. 
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EPIDEMIOLOGICAL STUDIES 

Numerous epidemiological studies, both retrospective and pros- 

pective, have been carried out in different parts of the world to 
investigate the relationship between smoking and cancer of the 
lung. These studies are outlined in tables 1, 2, A3, and A4. 

Prospective Studies 

The major prospective studies concerning the relationship of 
smoking and lung cancer are presented in table .l. In all, these 
investigations have studied more than a million persons from a 
number of different populations for up to 10 years. These studies 
show increased lung cancer mortality ratios for cigarette smokers 
of all amounts ranging from 7.61 to 14.20 among male smokers as 
compared to nonsmoking males. The one major prospective study 
of female cigarette smokers reveals an overall mortality ratio of 
2.20 (118). 

Also uniformly present in these studies is a dose-related increase 
in the mortality from lung cancer with increasing amounts of cigar- 
ettes smoked per day. Other measures of exposure show similar 
trends. Hammond (118) reported increased mortality ratios asso- 
ciated with increased inhalation (table I) as well as with increased 
duration of smoking (table 2). 

Ex-smokers show significantly lower lung cancer death_- .rates 
than continuing smokers. In their study of more than 40,000 B$tish 
physicians, Doll and Hill (74, 75) noted a decrease in lung carricer 
mortality rates with increasing time since smoking stopped (table 
1). During the past 20 years, half of all the physicians in Britaig 
who used to smoke cigarettes have stopped smoking. While the 
death rates from lung cancer rose by 7 percent among all men from 
England and Wales during the period from 1953-57 through 1961- 
65, the rates for male doctors of the same ages fell by 38 percent 
(96). 

Pipe and cigar smokers have been shown in the prospective stud- 
ies to have lung cancer mortality rates higher than those of Bon- 
smokers, although these are generally substantially lower than 
those of cigarette smokers (table 1). 

Retrospective Studies 

More than 30 retrospective (case-control) studies have been re- 
ported conc&ning the relationship of smoking and lung cancer. 
These studies are outlined in tables A3 and A4. Table A4 presents 
the percent of nonsmokers and of heavy smokers among both cases 
and controls as well as the relative risk ratios for all smokers. 
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Hammond 187.783 Queation- 3 ‘h 448 Pills No dotn fIro,lchoocnic 341l.448 
and white nnirc and SN 443 NS ..I.. 1.00 (16) NS .,. ; .OO (16) (Errludinp adcnocnrcinoma) drnth? with 
IIorn. msles interview. NS , 16 <lO I... 8.00 (24) Shl . . 2.67 (18) Ncvcr smoked . 1.00 mirrn~copic 
19GB. in 9 10-20 . .. lO.GO (84) Cigar Prcuioualu <I pack/don Dr”“!. 1,~. 
U.S.A. SCaleS >20 . . . . 23.40(\17) NS .,. 1.00 (1G) Continuing . ,,. ,, .16.94 ClUllc-3 t1w,e 
(110). LDCB All . ..t10.73(397) SII ,,. 1.00 (7) Duration 

60-69. 

1 

<I year I, 16.60 rcyul1,r 
of I-10 year9 .10.44 cirnrcttc 

CtSBOtioll >I0 yenrs , ( 1.61 amokcrs who 
PrcviourlV >I pack/day ntv~ amokd 

Continuing , . .46.21 ply<* und 
Duretion 

uf 
cesrstion 1 

<l ycsr . .68.23 riguru. 
l-10 years .22.82 t wtltl “I 
>lO year* .17.79 w\lh”“t 

micrwcopic 
vrwf. 

- 
Doll and ApprOXi- QucsCion- 10 212 NS ...I 1.00 (3) Pipe and Cigar No data Cigeretlc rmokcrr 

Hill, mstely naire and SM , 209 l-14 ,.,. 8.14 (22) NS ., . . 1.00 (3) NS . ..I. .,.. .,..... ~. 1.00 (3) 
1964, 41,OdO fOl lOWUP NS . 8 16-24 ,. .19.86 (63) Groma/dav Continuing t . . . . . . . . . . 18.21(124) 
Grest male of dcatb >25 . . . . 32.43 (67) l-14.. 6.00 (12) Durnlion <6yettra 9.61 (b) 
Britnin UriLirb certificate. 15-24 ., 6.43 (G) of 6-9 years 7.00 (7) 
(70. physiciana >26 .13.71 (3) I c~ssi,tiun lo-20 ycara 2.67 (3) 

x0 ycrrs 2.11 (2) 

Beat. APDroxi- Queetion- 6 331 NS . . . . . 1.00 (7) Pipe No dnts 1 II, fcra 
1966. mntcly nairc nnd tSM 324 <lO . . . lO.OO (67) NS . ..I.00 (7) NS . . ,. 1.00 
lBC6, 

(‘I) to ciir- 
78.000 fObVUD NS , Examokrra of r, nt 

Canada 
‘l lo-20 . ..16.41(204) Shl ,I,. 4.36 (18) 

male of donth 
(II). 

>no .I?.31 (63) Cigar 
Canadian 

cixorctl~~ only 6.06 (18) cixnrs tic 
certificate. All .14.?O(ZdG) NS ..I.00 (I) an,ilkLr!d 

YewranD. SM . ..2.94 (2) only. 
__~- -. .- 



TABLE l.--Lung cuttce~ mwtulity rattie (cont.) 
(Actud number of dcrtha rhown In DWeQthW=)’ 

SM = Smoktn. NS = Nonsmokem. 

Prodpectlve studies 

8% 1,266 
sbi .1,118 
NS . 7.6 

Reguh eiwctte 
smoklnn only 

(clparettra/day) 

PIPS 
cl&x Inhalhtion Exsmokcn Cammcr 

NS ,*... 1.00 (78) 
1-B *,.. 5.49 (46) 

lo-20 . , . 9.91 (am) 
21-39 . . .17.41(816, 
>S9 . .a a23.93 (8’2) 
AU , ,.. .12.14(749) 

Pip 
NS . . ..l.OO (78) Nodata 
sbl *.. .1.84 (17) 

Cigar 
NS . . ..l.OO (78) 
SM . . ..I.69 (6) 

Pip. and cigar 
NS . . ..l.OO (78) 
SM . ...1.66 (20) 

NS . . . . . . ,....a 1.00 (78) 
Number of ciparsttoldav: 
l-9 .,,,. *.*... 0.96 (4) 

lo-20 . . . . ..I.. l.48 (89) 
21-89 .,......* 9.88 (17) 

>a@ . . . . ...**** 8.24 (19) 

IU 

- 

Hum.nond.440.668 InterviewB 4 Mdu 
1966, mbles by ACS 1,169 
U.S.A. 662.671 voluntetn. SM .l.llO 
(Jl6). fer4er NS . 40 

w-a4 FOlWh 
,e.n of 188 
.gt In 26 SM. 81 
statea. NS 6 102 

Cuncnt ei0aret1cc Pips 
oh NS . . ..l.oa (49) 

hfda SM . ...2.24 (21) 
NS a.... 1.00 (49) Cigar 

1-S .*.. 4.60 (26) NS . . ..l.OO (49) 
lo-19 . . . 7.48 (82) Sbl . . ..1.86 (22) 
20-39 . ..13.14(981) Pipe and cioar 
>40 ,,.. 16.61 (82) NS a... 1.00 (49) 
AU a.... 9.20(719) SM . ...0.90 (11) 

Fcmdu 
NS .,... 1.00(102) 
l-19 , ., , 1.06 (20) 
>20 . . . a 4.76 (60) 
All . . . . . 2.20 (81) 

Mdecr 
NS . . . ..s.. 1.00 (43) 
Slight . . . . . . 8.42(120) 
Moderate ,a .11.46(811) 
DWD . . . . . ..14.81(141) 

FCiVlOL~ 

ICD cD11c 
162 only. 

NS ,....... 1.00(102) 
Slkbt ..a... 1.78 (26) 

8.70 (46) 



TABLE I.-Lung cancer mortality ratios (cont.) 
(Aetusl number of deaths &own in Darcnthpsea)l 

SM = Smokers. NS = Nonsmokers. 

Prospective studies 

Author, Number FOUOW- 
Year. andoyw Data UP Regular cizzarette Pipe 

~0”l-ltl-Y. collection years N”zber smoking only cigar InhalPtlon Exsmokcrs Comment.9 
nferenee poPulatlcn deaths (cigarettes/day) 

nucu 69.868 Question. 3 a04 NS 1.00 
et al., Americm naire and <20 ,.,. 2.30 
1967. LcpiOW fOl lOWUP 20 ,.. 3.50 
U.S.A. nsirea of death >20 . . . . 4.90 
(AD). 36-76 certificate. 

ye&l-a of 
out and 
older. 

Hlrw~m~.265.116 TUiW?d 1% 4s NS . . . . . 1.00 (a) rrcllmlnnrr 
1067. mnlcand PIIS SM . 40 l-24 . . 2.69 (29) report. 
Jbpan femnle nurse >26 . . . . 6.68 (6) 
(lfb). adulb IntervIew 

40 ye.” and fol- 
of we and lowuu of 
older. death 

ccrtlflcate. 

Wclr l nd 68.169 Qumtlon- 68 BE8 NS ..a. 1.00 NY Include 
Dunn. mah In nnlre and 510 ., . 8.12 pipo nnd 
1970, V~rloub fOllOWUP 220 , , , 8.06 cigar 
U.S.A. OCCUP..  of derth >a0 ,. , 9.66 amoken 
(roa) * tiona in certith(c. AU a.. 7.61 YJI include 

C~llfOn\lll. cx-amoker~. 

L Unlm, otbcrai~e mpecifled, disparltlcs between the total number of death8 
and the bum of the Indlvldtml amoklng cbtewxies w-e due to the cxclu~l~n 

r-4 of clthtr ocrralonrl. mlacell~neous, mlxed, or exsmokcra. 
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TABLE 2,Lung cancer mortality ratios for tit% 
by duration of cigarette smoking 

(,4ctusl number of death arc sboan in parenthesa) 

age began cigareYe smokine 35-64 

25 or older _........... 2.77 (6) 
*Is24 ________......... 6.83 (31) 
15-19 .___............ 8.71(112) 
<I6 ..____._.__....... 12.80 (36) 

SOURCE:  H.mmond.E. C. (118). 

66-69 7&84 36-84 

3.39 (12) 3.38 (3) 321 (20) 
11.11 (712) 12.11 (7) 9.72(110) 

19.37(27) 12.81l315) 13.06(176) 
16.81 (67) 16.76 (9) 16.10(101) 

These smoker-nonsmoker risk ratios range from 1.2 to 36.0 for 
males and from 0.2 to 5.3 for females. 

Although not presented in tabular form, the data concerning lung 
cancer and pipe or cigar smoking are similar to those found by the 
prospective studies mentioned above. However, a study by Abelin 
and Gsell (1) conducted on a rural Swiss population noted that an 
increased risk of lung cancer was present among heavy cigar and 
pipe smokers (as well as cigarette smokers) to a greater degree 
than previously reported. The authors suggest that their findings 
might be due to differences in either the amount smoked or the car- 
cinogenicity of Swiss and German cigars. The difference might also 
be explained by the greater use and more frequent inhalation of 
small cigars in Switzerland as compared to other countries where 
large cigars are more commonly smoked but rarely inhaled. 
Kreyberg (154)) in a review of 887 cases of lung cancer in Norway, 
noted that pipe smokers showed an increased risk of lung cancer, 
although this risk was substantially lower than that for cigarette 
smokers. 

LUNG CANCER TRENDS IN OTHER COUNTRIES 

Several studies of particular interest are those in which the 
changing mortality from Iung cancer has been investigated in 
countries in which cigarette smoking has become popular and wide- 
spread only in recent years. In those countries where accurate 
statistics for lung cancer mortality are available for both the pre- 
smoking and post-smoking periods, long-term trends can be @ @ ied 
in some detail. 

Two such studies have dealt with lung cancer mortality trends 
in Iceland. Dungal (83) noted in 1950 that lung cancer was a rare 
disease in Iceland and felt that this rarity could be explained bY 
the relatively late onset of heavy tobacco smoking in the Icelandic 
population when compared to that of Great Britain and Finland. 
He observed that the annual per capita consumption of tobacco did 
not reach one pound in Iceland until 1945, while Great Britain and 
Finland passed that amount before 1920. In 1967, Thorarinsson, et 
al. (276) noted a sharp rise in the incidence of lung cancer in Ice- 
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FIGURE I.-Lung cancer, Finland and Norway. 
SOURCE : Kreyberg, L. (154) _  

land after 1950 and found a correlation between that increase and 
the increasing sale of cigarettes in that country. 

Kreyberg (154) analyzed the lung cancer death rates of both 
Norway and Finland in relation to the use of tobacco in those two 
countries over the past 100 years. Figure 1 shows the substantial 
difference in lung cancer mortality between the two countries. 
Kreyberg observed that cigarettes came into use in Norway in 1886 
while the Finnish population (more closely allied to Russia socio- 
economically) was consuming more than 100 million cigarettes per 
year during the decade of the 1880’s. Cigarettes remained scarce in 
Norway until after World War I, and this 30-year lag in consump- 
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TABLE 5.-An7nd mesons of totd lung cmter mcwtality and sez ratios 
fur sekcted periods in Finland and Norway 

Year 

193G3.8 .__.._._.._._.._... 
Sex rrtio . . _ _ . . . . 

1S6a-66 __...__....._...... 
Sex ratio . . .._ _. _ _. _ . . . . . 

Fidnnd NOTtCLZlf 

Make FnnoIU M&a Fmdrr 

192 ss 34 30 
6.8 : 1 1.1 : 1 

i.al9 121 366 7s 
10.9 : 1 4.6 : 1 

tion behind that of Finland is reflected in a similar lag in total lung 
cancer mortality and sex ratios (table 5). 

HISTOLOGY OF LUNG TUMOFCS 

A number of investigators have focused their interest upon the 
relationship of cigarette smoking to the varied histology of lung 
tumors. The major histological types of lung cancer include squa- 
mous cell (epidermoid) carcinoma, small and large cell anaplastic 
carcinomas, adenocarcinoma (including bronchiolar and alveolar 
types), and undifferentiated carcinoma (1.53). A review of these 
studies (table 6) indicates a closer relationship between cigarette 
smoking and epidermoid carcinoma than between cigarette smok- 
ing and adenocarcinoma (42,113). 

The work of Kreyberg (153) in Norway, over the past 20 years, 
provides evidence of a specific histologic relationship. This inves- 
tigator noted that a cIearer association is obtained if the various 
types of pulmonary carcinomas are grouped. TabIe A7 presents his 
groupings of the specific histologic types. Using this classification 
as a basis for analysis of lung cancer sex-ratios in Norway, 
Kreyberg has observed that Group I carcinomas are significantly 
more frequent among males while Group II carcinomas show an 
approximately equal distribution among males and females. The 
author considers the recent rise in lung cancer in Norway to be a 
reflection of the increased prevalence of Group I carcinomas. Table 
8 presents a summary of Kreyberg’s investigation concerning 793 
male and female cases of lung cancer. Among both males and fe- 
males, the risk ratio among smokers is substantially higher for 
Group I types than for those of Group II. However, adenocarcinoma 
among males shows a risk ratio of 2.9, signifying a relationship 
with smoking. Kreyberg attributes the lower rates noted among 
females to their significantly lower consumption of tobacco in all 
forms. 

272 



Number ol 
vcrauns and 

C.lO sclccllon 
mctbod 

nt4+..4 Comment8 

Nonsmokers . . . 
Smokera: 

<6 eiKarettes/day 
6-14 . , . 
16-26 .., , , , 
>25 ,... . . 

Epidrmloid (475) 
0.2 (1) 

Nalt-l 
oat-ccl1 BI 

annplaatia (101) 
0.1 (2) 

2.9 (IO a.9 (12) 
36.6~1c9) ZC.3~11OJ 
3C.8 (176) 34.7(10GJ 
24 4(lIG) 24.4 (70 

Epidcrmoid (18) 
61.1 (11) 

6.6 (1) 
22.2 (4) 

6.6 (I) 
6.6 (1) 

FCTllo(C# 
oat.ccu or 

an.aphtic (19) 
31.6(12) 

16.8 (6) 
23.7 (0) 
18.4 (7) 
10.6 (4) 

Admocarc immo (IO) blolc~-10G unclaui!X 
GO.0 (6) t”~O~. 

Fcmslw-13 unclwifiul 
20.0 (2) tumors. 
10.0 (1) 

.,. 
20.0 (2) 

ti -- __.-_-_.-.. 



z TABLE 6. Epidemiologic and pathologic investigations concerning emokhg and the histology of hg came? (cont.) 
e (Actual number of can ahown In parenlbcam) 

Author. Number of 

et al.. 
1967, 
FWlC-2 
(%ll). 

female cases 
with hl~tologlcaUy Epidcrtnoid ATUlPhlic Udwwn tvps Cvlindrkd + Difference 

confirmed Jung crsea . . . . ~ . . . . 96.0 81.0 86.0 100.0 siyniRcant 
cancer. 4 matched Controls . . 79.0t 83.0t 79.0t 06.0 *t p~O.06 Icvel. 

control I lwUDLI. 

Hwn,zel 168 female Relative risk for apccified tumorr (rmokn*/wnrmokera) 134 man with nnnl 
st .I.. case9 or bialoloaicnl 
1968, lung cnrlccr. Grmp I (Xrwbcrg) Admocarciwma determinulion. 
U.S.A. Adjusted for age and occupation. ,,..,.....I.. 3.0t 1.19 t Diffcrcnce from 
(ii%). unity aigniRcrsnt8L 

ll~O.Ol. 

Haen32el 2.181 mnlc Stnutnrdircd martdilv roliar Cuts obtslncd from t. 



rrrrrcncc mr, h,Nl 

Cohen 411 malt and 
.nd Icmalc CUBY Of 
Hossain. lung cancer with 
1966, histolugic 
U.S.A. dingnosia 1939-63 Nonsmokera . . . 
(56). at one husvital. Smokers . 

and frmule EOHCB of 
DUVle& hialoloyirslly Unili~crcmlti~tcrl 

IDGI. dlngnurcd Nonsmokera 2.8 (4) 

Enulnnd lunn cancer. Pipe . 9.9 (14) 

(6). Cigarette . . . . . . . . . . . . 87.3(124) 
<lo/day .,.,,.......,... 14.1 (20) 
l&20 . . . ,. . . . . ~. . . . . . . . 33.6 (48) 
21-30 . 12.0 (17) 
31-40 . . . . . . . . . . . . . . . . . . . 14.1 (20) 
>ro , *. . . I.. 7.1 (IO) 

Souvnww 
2.6 (G) 
9.9 (20 

87.6(211) 
22.4 (64) 
41.6(100) 
21.6 (62) 
12.9 (31) 

6.2 (16) 

clylllctlc s”wkl,iy 
Adcnocarcinom P,,,IParl to bc ‘il 

3.4 (2) llronyly rclutcd to 
1.7 (1) adcnocsrcil lomn 113 lo 

94.9(663 (he olhcr 2 tywa. 
22.0(13) A~blcy’r data on ‘.ootul 
33.9(20) number of civurcltc 
16.9(10) smukrrs BTL’ 

8.6 (6) inconuistvnl with 
6.1 (9) hi3 brcnkduwn ol 


